We present an experimental study of stationary convection in a binary mixture at positive values of a separation ratio. The interplay between the Rayleigh-Benard and the Soret mechanisms of instability and the corresponding boundary conditions gives us the possibility to observe a transition from large-to small-scale structures as well as a transition between patterns with different symmetries. We also investigate an inAuence of lateral boundaries and the cell geometry on the pattern selection.
I. INTRODUCTION
During the last several years it has been shown both experimentally and theoretically that convection in a binary Quid is a convenient and easily controllable continuous system exhibiting a rich variety of pattern formation and dynamical phenomena in the vicinity of onset. ' The interplay between heat and mass diffusion is respon- Fig. 3(b) we use a truncation in Fourier space, using the information obtained from the spectra of these images (these spectra are shown in Fig. 4) . Figure 3 (c) was obtained from Fig. 3 Fig. 4(a) shows the spectral power of the image of the large-scale structure. We note an enhancement at low~k~( = k~/8) and one around~k~= k~/ 2. The form of the peak at k /2 is sensitive to the exact procedure of analysis, and we can only be certain of its position, not of C. Appearance of small-scale structure
We first follow the appearance of the small-scale structure in the small aspect ratio (I =8. 9) square cell. This is because due to the smaller time scales involved we hope its exact shape. Also, in the images of Fig. 3 an asymmetry between the x and y directions is apparent, and is due to a misalignment in the optical components. This has been corrected for in the spectral analysis, but does increase the uncertainties in describing the peaks. As a control we show two spectra. Figure 4(b) shows the spectrum obtained from the image of the Fig. 3(a) , in the conductive state. No peaks are apparent, and the spectrum is dominated by the k (=~k~) dependence we can expect from integrating a constant over an area segment kdO. The enhancement at low k is completely missing. Notice, though that the noise at high k is lower than that in Fig.  4(a) . This is due to the effect of larger fluctuations in the bath temperature on the signal. To see this we show in Fig. 4 (c) the spectrum obtained from a measurement of water in the same cell, at r=0.10 (ET=1.47 K, compared with b, T=1.43 K for the mixture). The level of noise is now the same as that in Fig. 4(a) . However, the peak at low k is seen to be smaller, narrower, and at lower values of k than that of Fig. 4(a) , and we attribute its appearing at all mainly to faulty removal of the linear trends. There is no sign of any peaking near k /2, nor do we expect any. to see the evolution of the small-scale structure directly on top of the large-scale structure. In Fig. 5 Already at r=0.17 a signal appears, similar to the one that appeared in the large square cell. An enhancement at low k along with the beginning of a peak at k /2 is seen in Fig. 6(a) , and is most clear in column III. If we follow the development shown in column III we see that the peak at k /2 broadens and enhances, till at r=0.46 [Fig. 6(e) ] it starts to overshadow the peak near k=O. 6(f) and 6(g)]. By the time the structure with wave number k comes in, the pattern is almost symmetric around the center of the cell (this is the spokelike structure).
Then comes the transition to the square lattice, characterized by four prominent peaks in the spectrum.
In Fig. 7 we show for the I =20 circular cell the effect of bypassing the large-scale structure, going directly to the small-scale one. Figures 7(a) -7(c) show the evolution of a random initial pattern [ Fig. 7(a) ] obtained by stepping in short time steps to r =0.72. This pattern evolves to the one in Fig. 7(b) at r =0.99. The pattern in Fig.   7(c) Fig. 7(c) . Figure 7 (e) shows the pattern after -iran T, while the relaxed pattern is that of Fig. 7(f Figure 8 shows the evolution of the small-scale pattern in the I =24 square cell. An initial random aggregation of squares is seen in Fig. 8(a At the transition region to the Rayleigh regime we observed oscillations of the type seen in Ref. 22 . The square structure at the point in which oscillations set in has the k wavelength, and can be viewed as two perpendicular sets of rolls. The oscillations are between domination of one or the other of these sets of rolls. In between domination by each set of rolls the system goes through a state of equal strength of both sets of rolls, i.e. , the pattern is a square one. Figure 9 shows the oscillatory behavior in the shadowgraph images of the circular cell. Figure 9 (a) depicts the initial square pattern, for r below the onset of oscillations.
The pattern is divided into many domains that do not anneal, due to the mismatch with the boundaries. Fig. 9(f) ]. The oscillations are dominated by the domain structure. The roll structure that gains domination begins to do so at the boundaries of the cell, forms a front that propagates into the cell, moving till it stops at the domain boundaries. Therefore the exact time dependence in each domain depends on its shape and size, and we conclude that for studying the details of the oscillations we must use a coherent structure.
To do so we followed the example of Ref. 22 , using the induction of a structure by using a grid of external heating.
Even so, due to the large AT at which we worked in these thin cells, we were only able to induce approximately symmetric structures. We could then use square cells, where the natural tendency for annealing produced perfect square grids that we could use. We used intermittent external heating (to avoid overheating) by an infrared lamp through a grid of vertical strips of width d, and simultaneously raising the temperature di6'erence continuously from conduction to the regime of small squares (i.e. , r -1). We then left the structure to anneal over a period of 4.4wz T. The result is shown in Fig. 10(a) for the I =24 square cell.
In Fig. 10(b) we show, as an aside, the same pattern after raising 4T to about twice the temperature diII'erence, in order to force the system into the roll pattern. We note that although one set of rolls is somewhat more vivid in Fig. 10(a) , it is the perpendicular set that dominates the far Rayleigh regime in Fig. 10(b) oscillations, the other set of rolls can still be discerned for quite a span of r. Referring back to Fig. 2 , the arrow points at the onset of oscillations, and along the points till the end of the graph square pattern are to be found (compare this with the rectangular cell below). The pure roll formation lies in a region not included in the scale of Fig. 2 .
Figures 10(c) -10(e) show half a cycle of the oscillations. We start with a set of horizontal rolls in Fig. 10(c) . The vertical set of rolls starts to dominate at the two opposite horizontal boundaries, from where they propagate into the cell in the form of a spearhead front [ Fig. 10(d) ], till the two fronts meet at midcell [ Fig. 10(e) ]. As r is increased the oscillations become relaxational. They are highly nonlinear, and the transition from one set of rolls to the other is very fast, followed by a relatively long period of domination by one of the rolls. In this case the square pattern is very quickly swept through, and the system lies most of the time in the ro11 patterns. A complete analysis of these oscillations can be found in the work of Le Gal. The details of the oscillations are shown in Figs. 11 -13. wt. % of ethanol: (a) induced "perfect" square grid at r=1.07; (b) roll pattern at r =2.6, (c), (d), (e) For this geometry the transition to the Rayleigh mode brings with it the transition in patterns. The fact that we did not see any large-scale structure can be attributed to the height of the cell, which reduced our resolution in the shadowgraph. However, the fact that no annealed structure was observed, that there was no oscillation region, and that the roll structure almost immediately became the preferred one, indicates that the selection of one set of rolls by the cell geometry has a profound eff'ect on the nature of the pattern selection and competition. The spectrum of the wave numbers in the large-scale structure is dominated by an enhancement at low k, and a smaller single broad (within our resolution) peak at k =k /2. It symmetry seems to be closer to that of rotations round the center rather than the expected D4 symmetry. We cannot follow the development of the largescale structure, as the signal is too small for a detailed enough study. We pick up the trail when the transition :. 'C'~: %::jg where I is the aspect ratio). The corresponding nonlinear problem provides the expression for the concentration perturbation at small k as"
g(x,y, z)= AR, k&ef (z)co-sk x cosk y where the coefficient 3 is on the order of one.
In the case of %L ')) 1 the refractive index perturbation can be written as Lett. 57, 2018 Lett. 57, (1986 .
